Abstract
with a 1 to IGnA electron beam current with energies between l to 6 GeV. The electron beam scatters off of a thin (25pm) W or Fe wire and the scattered particldshower is detected via scintillation or Cerenkov light several meters downstream of the wire. This light is converted to an electrical pulse via photomultiplier tubes (PMT). The PMT readout and wire motion are controlled and synchronized by VME electronics. This report describes results on increasing the dynamic range by using multiple wires of varying diameters. Profile measurements with this large dynamic range can he of use for machines with very large beam currents (e.g. energy recovering linacs) where any fractional beam loss represents a significant amount of The wire scanner assembly consists of a linear actuator with 5 inches of travel. The actuator is driven by a stepper motor, which drives the wire support structure into the beam axis. The wire configuration and support frame are shown in Figure 1 . The wire support is driven at a 45' with respect to the horizontal axis, which enables both the X and Y profiles to he measured with one axis of motion. The wire configuration consists of 25pm diameter X and Y wires, lmm diameter X and Y wires and a Imm x lOmm X plate. All wires are made out of Fe for consistency and the plate is stainless steel for convenience.
The PMTs [4] which detect the resulting scattered elec- The beam profile is measured by correlating a wire scanner position with count rates in PMTs located downstream of the wire scanner. Due to the low operating beam current in Hall-B, typically 1 to IGnA, the PMT's can be operated in "count mode". The electron scatters from the wire via several mechanisms with bremsstrahlung, and M@ller scattering dominatine. The scattered electron or subseauent ing configuration: top, bottom, beam left, and beam right. The top-hottomPMT pair uses Cerenkov light in the quartz window to detect the scatteredlshowering particle(s). The left-bottom PMT pair has 0.5" scintillator in addition to the quartz window for detection of the scatteredlshowering particle(s). The PMT signals are discriminated and counted via a VME scaler. In addition to counting the individual PMT rates, the top-hottom and left-right coincidence rates are fed to the scaler. These coincidence rates are potentially cleaner than the individual rates, however the individual rates from the quartz only PMT's are already quite clean. In addition to the PMT rates, signals proportional to the beam current are also scaled and are used to normalize the PMT rates to the beam current.
Both the stepper motor controller [5] and PMT scalers[6] are VME modules contained within the same VME crate. EPICS controls [7] are used for both devices and state code The dynamic range of lo5 satisfies the experimenter's requirements, and often the beam profile is Gaussian over the complete dynamic range. In order to observe and measure beam halo with more sensitivity a new wire scanner with wires of multiple diameters was installed. Additionally background suppression using M~l l e r coincidences is explored. 
ANALYSIS
Once a scan file has been Written to disk, offline d ysis must be performed to combine the 2 5 p 1 wire data with the Imm wire or plate data. The technique used is similar to that found in Ref.
[SI. The beam sue is small compared to the lmm wire diameter and the X plate. Therefore this data must be differentiated before combining with the 25pm wire data. In order to determine the scale factor and position alignment a x2 minimization is performed to match the 25pm data with the differentiated data. Noise is suppressed on the 25pm wire data sample, by only using data with more than 10 count?.. Naively one expects a scale factor of 1600 for the Imm wire, based on the square of the ratio of the wire diameters.
The scaler factor for the match between the lmm wire data are listed in Table 1 . Figure 3 shows the X protile for the same scan using the 1 x 10mmz plate data. The parameters determined by the fit to the plate data agree w i t h those obtained with the lmm, see Table 1 suggesting that the scale factor is properly determined. Figure 4 shows the X and Y beam protile obtained using a motor speed 0 . 2 5 0 d s e c . This scan also shows a clear halo component, slightly larger than that found in Figure   2 . These parameters determined by the fit for this scan and others not shown here are tabulated in Table I .
r---
The scale factor for the X plate data will depend on Again a 9 blue is the halo portion of the fit. The ordinate is ploned w i t h The algorithms to merge the data sets have been developed and w i l l continue to be improved so that the merged profiles can be obtained shortly after the scan has been completed. This will result in a quicker feedback to the operators and perhaps in isolating the source of this halo. Figure 2 shows the X and Y beam profile obtained using a motor speed 0.125mm/sec. A clear halo is observed with the Imm wire data, which is too small to be observed w i t h the 25pm wire. The parameters determined by the fit Table 1 : Profile parameters obtained by fitting the data to the sum of two Gaussian functions with a common mean for all the scans.
RESULTS
Figure 3: X Beam Profile combining the 25pm and 1 x l o r n 2 steel plate data. The red points represent the lmm wire data, the green points the 25pm wire data, the blue curve is the overall fit to the data and the red curve is the halo portion of the fit. The ordinate is plotted with a logscale and the count rate is normalized to the beam current.
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